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Abstract 
When artificial intelligence participates in design, the notion of attribution–and accompanying systems of 
rights, credit, royalties, etc.–is brought into question. Without some means of identifying and negotiating 
the use of the contributions of non-human authors, works produced by algorithmic systems and Als may 
lack the requirements to be recognized as works of authorship under international laws or in academic 
institutions. This deficiency could prohibit databases of digital models, algorithms, and toolpaths, for 
example, from being appropriately accessed by other Als to improve designs and create new ones. 
Machine learning is most efficient when it has not only access to data but also metadata: histories and 
networks of associations. This is critical to the analysis of designs, which are almost never singular 
works but rather built from numerous parts, previous designs, and the work of multiple authors. Thus, 
establishing provenance–the sources, such as participants and processes, involved in producing or 
delivering an artifact–will be critical to the development of designs in the future. 
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When artificial intelligence participates in design, the notion of attribution—and accompanying systems of 
rights, credit, royalties, etc.—is brought into question. Without some means of identifying and negotiating 
the use of the contributions of non-human authors, works produced by algorithmic systems and AIs may 
lack the requirements to be recognized as works of authorship under international laws or in academic 
institutions. This deficiency could prohibit databases of digital models, algorithms, and toolpaths, for exam-
ple, from being appropriately accessed by other AIs to improve designs and create new ones. Machine 
learning is most efficient when it has not only access to data but also metadata: histories and networks of 
associations. This is critical to the analysis of designs, which are almost never singular works but rather built 
from numerous parts, previous designs, and the work of multiple authors. Thus, establishing prove-
nance—the sources, such as participants and processes, involved in producing or delivering an 
artifact—will be critical to the development of designs in the future. 
Advances in artificial intelligence will create further entanglements between humans and machines. If a 
human invokes an AI to contribute to a design, is there ever a point at which the attributed outcome of that 
process (positive or negative) passes to the AI? In other words, what role does intention play in determining 
provenance? Another challenge of establishing provenance for designs from AIs arises when digitally-creat-
ed knowledge or information is brought into the physical world. The digital identifiers of authorship and 
information about the design process, such as shape grammars, modeling history, and bills of materials, do 
not currently transfer to the physical object. 
Existing legal systems, including copyright, design protection, patents, and registered trademarks, address 
the resulting physical objects. However, there are few legal constructs that directly connect digital and 
physical provenance. Radio-frequency identification (RFID) tags provide a possible strategy to bridge the 
two in a manner which would be accessible to AIs. These tags contain electronically-stored information 
“read” by electromagnetic fields to automatically identify and track the object. However, as this method 
currently relies upon a physical object (the RFID) being adhered to the digitally-fabricated object, it is 
contingent upon the end-user’s commitment to ethical attribution rather than directly embedding attribution 
and provenance into the physical object. To overcome this limitation, new technologies could be developed 
so that AI attribution is automatically incorporated to physical objects as part of their fabrication process. 
For example, a unique “maker’s mark” inscribed somewhere on the object that can be read by machine 
vision and linked to an attribution repository. As fabrication and scanning technology advances into smaller 
scales, it may even be possible to physically embed this information into materials: subtly encrypted into 
grain structures, fiber patterns, or arrangements of crystal lattices. This speculative material metadata would 
allow AIs (and their human co-designers) a means to legally acquire design data created by other AIs 
through interacting with artifacts in the physical world. 
